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Electricity and Magnetism 


Electricity and Magnetism^ 


Chapter One: Electric field 



♦ Properties of Electric Charges 

♦ Coulomb’s Law 

♦ The Electric Field 

♦ Electric Field of a Continuous Charge 
Distribution 

♦ Electric Field Lines 

♦ Motion of Charged Particles in a 
Uniform Electric Field 

♦ Electric Dipole in an External Electric 
Field 
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Chapter one 


Electric Charge 


- There are two kind of charges in nature. 




Electron 
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Electricity and Magnetism 



Electric Charge '1^- 


- The force between like (unlike) charges is repulsive (attractive). 
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Electricity and Magnetism- 


Coulomb’s Law 
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Where, K is Coulomb’s constant and e 0 is permittivity of free 
space. 
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Electric Force 


Chapter one 
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Hydrogen Atom 
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Electricity and Magnetism 


Chapter one 


Example 23.1 The Hydrogen Atom 


The electron and proton of a hydrogen atom are separated 
(on the average) by a distance of approximately 5.3 X 
10 -11 m. Find the magnitudes of the electric force and the 
gravitational force between the two particles. 

Solution 
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The Sub-atomic Particles 

Size 

Name 

Mass (Kg) 

Charge (C) 

o 

Proton 

1.67 x 10' 27 

+1.602 x 10 19 

o 

Neutron 

1.67 x 10' 27 

0 


Electron 

9.11 x 10' 3 ' 

-1.602 x 10' 9 
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Chapter one 



The force that two point charges, Q and q, separated by a distance r, exert on one 
another is given by: 



where K = 9 x io 9 Nm 2 /C 2 (constant). 


Quiz: 

Suppose that the force two point charges are exerting on one another is F. 
What is the force when one charge is tripled, the other is doubled, and the 
distance is cut in half ? 
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Electricity and Magnetising^" - Chapter one 


Page 6: Zero Resultant Force, Example 
• Where is the resultant force equal to zero? 


qj = 15.0 qC 
q 2 = 6.0 qC 
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Electricity and Magnetising^" - Chapter one 


Page 6: Zero Resultant Force, Example 
• Where is the resultant force equal to zero? 


qj = 15.0 qC 
q 2 = 6.0 qC 
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F 3 —0 => F-i\—F-s,2 

F,. = K q ' 3 q ' , and F„ = 
( 2-xf 

... K = 

(2-xf x 2 

<?i _ <? 2 

(2 - x) 2 x 2 

15x1 0“ 6 C _ 6xl0“ 6 c 
(2-x) 2 x 2 

5 _ 2 

(2 - x) 2 x 2 

5x 2 = 2(4 - 4x + x 2 ) 
x = 0.775m 


Chapter one 
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Negative value of x is rejected 
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Electricity and Magnetism- 


Electrical Force with Other Forces, Example 



• The spheres are in equilibrium 

• Since they are separated, they 
exert a repulsive force on each 
other 

L= 0.15 m 
G = 5.0° 

e 

1 ' mg 
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Electricity and Magnetism I Chapter Two 


Gauss’s Law 
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Electricity and Magnetism 


Electric Potential 


energy. The potential difference AV r = V j, — \\ between two points A and B in an 
electric field is defined as the change in potential energy of the system when a test 
charge is moved between the points divided by the test charge fy: 

At/ f B 

= - Eds (25.3) 

?o Ja 


Work done 
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Units of electric field 
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Capacitance and Dielectrics 
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Capacitance and Dielectrics 


Chapter one 
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Figure 26.14 In a hospital or at an emergen cy scene, ycxi might see a patient being 
revived with a defibrillator. The defibrillator 's paddles are applied to the patient’s chest, 
and an electric shock b sent through the chest cavity. The aim of ths technique is to 
restore the heart s normal rhythm pattern. 


20 


Electricity and Magnetism^ 



Chapter one 




21 





Electricity and Magnetism - Chapter one 


Current and Resistance 









